Parthenium hysterophorus; an invasive, noxious weed creates problem in field crops, pastures, waste lands and affects the fodder crops in Khyber Pakhtunkhwa, province of Pakistan. P. hysterophorus secretes allelochemicals to suppress the growth of neighboring plants. However, some crops have the ability to suppress the growth of numerous weeds. For this purpose field experiments were conducted at two different locations having variable climatic conditions to manage P. hysterophorus through some suppressive plants. The study revealed that sorghum, buffel grass, millet and maize showed good suppressive ability of P. hysterophorus weed biomass as compared to control which produced higher biomass at both field sites. However, at lower altitude site i.e Swabi, the highest P. hysterophorus dry biomass (340.45 g m -2 ) was recorded in moth bean plots, while at high altitude site (Haripur), the maximum P. hysterophorus dry biomass (384.80 g m -2 ) was found in mung bean plots.
INTRODUCTION
Parthenium weed (Parthenium hysterophorus L.) is an annual alien invasive species in Pakistan belonging to the Asteraceae family, it is commonly known as carrot grass, bitter weed and star weed. Parthenium weed is a native to the Caribbean region but has been spread unintentionally into many countries (Parsons & Cuthbertson 1992; Adkins et at. 1996) . This weed was first spotted in the Punjab Province of Pakistan, probably introduced from India 20 years ago and it has rapidly spread into the northern and central regions of Pakistan (Shabbir et al. 2012) . Parthenium weed can grow under ecological conditions with high seed production and a fast spreading ability. Its height reached up to 2m when growing in good soil and capable of flowering within 4 to 6 weeks of germination (Navie et al. 1996) . It is well adapted in semiarid environment because of its large soil seed bank and fast germination. It releases chemicals that affect the growth of neighboring plants. It also reduces the agricultural crop production up to 40 % and reduces fodder production by 90 % (Khosla & Sobti 1979) . Parthenium weed causes severe human health problems as well as agricultural losses and causes allergy in respiratory system, contact dermatitis and mutagenicity in humans and livestock.
In Pakistan, parthenium weed has been recorded as the worst weed along roadsides, on wastelands and in certain summer cropping and perennial grass land regions, it negatively affects agricultural production and reduces native plant biodiversity (Riaz and Javaid 2011; Shabbir et al. 2012 (Shabbir and Bajwa 2006) . Two cultivated crops, such as sorghum (Sorghum bicolor L.) and maize (Zea mays L.) have also been shown to significantly suppress growth of parthenium weed in the field (Singh 1993) . Less fruiting of leguminous crops and chlorophyll of crop plants reduction were observed in parthenium weed infested fields (Lakshmi and Srinivas 2007) . Best management can be achieved by using pasture grass to provide best competition against this weed. Some plants have characteristic such as faster germination, height, secrete chemicals and form canopies above the ground, which suppressed the growth of parthenium weed (Williams and Groves 1980; Tamado et al. 2002) . Cultural control was shown very successful tool used for maintaining the naturally existing plant biodiversity and sowing selected suppressive plant species into the infested areas, for the management of parthenium weed (Wahab 2005) .
Keeping under consideration the aggressiveness of parthenium weed throughout Pakistan, field trials were conducted with the objectives to figure out the effect of parthenium weed on the dry biomass production of selected plants. In order to observe the impact of selected plants upon the growth of parthenium weed and their fodder production potential at two different areas of Khyber Pakhtunkhwa districts Swabi and Haripur having different climatic conditions.
MATERIALS AND METHODS

Experimental Sites
For the conduct of this research two areas were selected on the basis of parthenium weed infestation and differences in climatic condition. The first field site is located at district Swabi of Khyber Pakhtunkhwa Province (N 34 0 7' 12", 72° respectively. The soil of that area was gray sandy clay loam (pH 6.9). Zygogramma bicolorata was the only biological control agent of parthenium weed was present at both the studied areas. The reason behind the selection of these areas were to check the performance of the competitive fodder crops against parthenium weed under different climatic conditions because the Swabi area has warm climate, while the Haripur area is the cooler one. Moreover, the Swabi area fields are irrigated while in the Haripur area fields are rainfed.
Field Preperation
Each field site was ploughed twice to a depth of 15 cm using a cultivator mounted upon a tractor and then hand raked to remove surface trash and to create a smooth seed bed. Twenty eight plots (each 5m x 3m) were marked with wooden pegs. Irrigation were applied to both field sites during the first 10 days period after seeding to help boost germination and seedling establishment and no fertilizer was applied. All plants that emerged, other than those of the test species sown and P. hysterophorus were removed manually. The trials were run for a period of 145 days; from early June to October, 2013.
Test Species Selection
Six species were selected for both field sites which included Sorghum bicolor L. (Singh 1993) and their local vigorous growth and better performances. The seeds of these species were obtained from the New Developmental Farm, The University of Agriculture, Peshawar and Pakistan Forest Institute, Peshawar; having >80% viability. At both field sites the sowing of pre weighed seed using standard seeding rates (as recommended by the New Developmental Farm, The University of Agriculture and Pakistan Forest Institute) was undertaken in early June, 2013. To achieve an even sowing rate, seed of each test species was evenly spread over the assigned plots by hand. The seed was then pressed into the soil surface with a 60 kg steel roller to ensure good seed soil contact to promote rapid and uniform seed germination as well as limit predation by ants. The P. hysterophorus population at each field site was established from the large soil seed bank.
Experimental Design And Data Collection
Both of the field sites were established using a Randomized Complete Block Design with split plot arrangement. At each of the two field sites, there were six test species each with four replications and the ambient growth of P. hysterophorus which was treated as a check. To determine dry shoot biomass at each field site, a quadrat (0.50 m 2 ) was randomly placed five times into each of the replicated plots and all plants of either P. hysterophorus or the test species cut at soil level. All cut samples were separated into P. hysterophorus or test species, then dried (72 h at 70 ± 2•C), and weighed.
Statistical Analysis
A two way analysis of variance was run on the shoot dry biomass data in order to determine the suppressive ability of the test species against P. hysterophorus and also their fodder production and statistically significant means (P <0.05) were subjected to LSD test for separating the means (Steel and Torrie, 1980) .
RESULT AND DISCUSSIONS
Competative Plants Dry Biomass (g m -2 )
The analysis of the data revealed that P. hysterophorus growth reduction was noted for all the competitive plants such as sorghum, buffel grass, millet, maize, mung bean and moth bean compared to check or control. The locations means showed that both the locations have significantly variable data. The data in Table- dry biomass was noted for sorghum x Swabi and the lowest (419.3 g m -2 ) dry biomass found for mung bean x Haripur. The ability of these plant species in the field to suppress the parthenium weed growth and reduce its dry biomass may be due to favorable environmental conditions and some physiological characteristics of these plants species as better competitors with parthenium weed. Some plant species have characteristically produce a broad root system, fast growth pattern, have a good tillering ability and leaf canopy quite early after emergence from the soil, hence an early space capture. Our findings are in agreement with those of Bowen et al. (2007) . Sorghum (Sorghum bicolor L.) and maize (Zea mays L.) cultivated crops have also been shown to significantly suppress growth of parthenium weed in the field (Singh 1993 (2005) where it was reported that a number of improved, introduced plant species were able to displace parthenium weed in a glasshouse study. These plants may inhibit the growth of parthenium weed through competition or through an allelopathic interference (Khan et al. 2013 ). These features of faster growth or interference may be the characteristics of these species that makes them useful for the displacement of parthenium weed. The results of the present study showed that the location, competitive plants and their interaction all significantly affected the growth of partheinum weed in terms of dry biomass reduction. The parthenium weed growth were greatly suppressed in the Swabi area where only 257.20 g m -2 dry biomass of parthenium was noted, while in Haripur area 264.18 g m -2
parthenium dry biomass was recorded (Table-2 The best performing test species growing into highly infested with P. hysterophorus land was sorghum species which suppressed the growth of P. hysterophorus by more than 80% compared with control plot and was effective over both field sites (Fig. 2) ., In addition, buffel grass produced >570 g m -2 dry shoot biomass, suppressed the growth of P. hysterophorus by >77% (Fig. 2) . The Swabi site was better than Haripur in terms of parthenium biomass reduction probably due to its warmer climatic condition that promoted the growth of competitive plants than Haripur site that having comparative cooler climatic conditions. Morover the Swabi site had a good soil conditions and irrigated land suitable for these competitive plants production that ultimately suppressed the growth of parthenium weed. Kandasamy and Sankaran (1997) have found that field crops (viz. maize, Zea mays L.; sorghum, Sorghum bicolor L.; and sunflower, Helienthus annuus) that formed canopies early that effectively suppressed the population and biomass of parthenium weed. 
CONCLUSION AND RECOMMENDATIONS
The four crops such as sorghum, buffel grass, maize and millet suppressed the parthenium growth and reduced its dry biomass >60% and produced high dry biomasses at both the studied sites. The legumes i.e. mung bean and moth bean were found less suppressive to the parthenium weed and gave lesser amount of dry biomass. Moreover, the competitive ability of parthenium with other plants were climatic dependent as this weed poorly competed with the tested plants in the warmer climatic conditions than the cooler one. Further field studies are needed to check other suppressive plants and test these species under varying agro-ecological conditions to manage the invasive parthenium weed. 
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